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peMOHTS oOcbahoA xoaomm* «b cscr yae/nwe- 
hma ycTOOmaoctn ruitcrwpefl Ae&CTBM© cmw- 
Hioiuwx ycM*nA npn A«npacettax. 
npewu»eu*x 8-9 MTU. Ana mro noaie 

yCTSHOUM ■ MOCTt ^KTI fltptOrO npOAOAW- 

mo re^p wp o — mmoto n/iacnipa yen mimmm - 
ot BTopoft. flpM«»M nepMMOtp troporo 
ruacnip* BuGwptoT mbmmiimm nepMMBTpa 
ntpaoro fwacTwp*. a nep*»wp nepaoro aw- 
CttpBOT mbmmiimm napMweTpa o6cbahow xo- 
iioMMu. A^Mwy aroporo ycTi«a»AMiaeMoro 
naacmpa BiiOMpaxiTCo/ikBieMjyiMMw nepaoro 
H a aaiiMWMMy. ftoawurpo paOosaro xoab mpr 
paaMffacxoA AopHMpyvmaA ronoaxM. flepeA 
ycraHoaxoA rropofo nMcrwps oak* ** ero 
topuoo csaeniaioT owocwTenMiOTOpu* nepeo- 
ro tia ae/wsMHy pa&mro xojtf n<AP»am«e- 
ckoA AopMMpytouieA roaoaxM a MaitpaajMSMMM. 
npontaonoAOXHOM HanpaancHHio pa6oNer© 
xoAt AOpHMpycu^ roaoax*. 



HaoGpeTCHMe oimocmtcb x pbmomty axc- 
nayarauMOHHWx. MameT»ttaw*yx m AWn« 
ckmxmm. Ooaee tohmo x aoccmfoanaNMio rap- 

HtT^KOCTM OteaAHWX XO/IOMN MBTaiUWHCCXM- 

mm naaempaMM. 

Ummo MaoCpaTBMwa aaaatrca noaytut- 
hub b^xtmbmoctm pcmokt* oOcaAHOA xo- 
aoHHu aa cm*t yaaiuwaMMa ycto«Mnaocnj 
niiacrwpeA abActbm* cmmmbxw^x VJ^*» 
np» A»npeccwix. opaawuiaxMipa 8-9 MfU. 

Cnoco6 ocy mectanatTca cabayxmahm ofr 



B cxaaxMHy cnycxaw napau* npoAOfl*- 
ho ro$p*poaaMMuA n/iacrypfc nepuMatpOM, 
Soa^uimm napMM€Tpa oCcaAnoA ioaomhw, ad- 
ctaaitaioT aro x Mecty A^^axra oOcaA** *o- 



mnhu n ycTBHaaanaaiOT a jtoh MecTa npwxa- 
TwaM fHAPaaJiMHtccoA ADpHwpy«iueA rwo- 
bkm. 3araM x Merry Ae*e«ra cnycxaoT atopoA 
npOAOawno ro$p*poaaHKwA ruiacrwpfc nepw- 

MOTpOM, MaHkttIMM HCpHMXTpa nCpXOTO yCTa* 

MaaanaaeMoro rviacmpa. m AnwHoo, OonbiueA 
MMKy napaoro ycTanaanMaaaMoro nuacTWpa, 
H a acinrwy. 6oawuiyx> paGosero XOAa w 
paaMMCxoA AOpiwpyouieft ronoaxn. ftepeA 
yctaMOaxoA aroporo ruiacrypa oa*m wa ero 
ropuoa CMauiaxyr OTNOCMraiikHO topua nepao- 
ro nnacTMpa Ha aaawHMHy pa6osaro xoAa n«A- 
paaan«iacKOA AopHnpywmaA rotoaxM a 
HanpaaatNHM, npomaonoaoaxMOM nanpaana- 
mmo pa6onero XOAa WApaamwecxoA aophh- 
pyiomaA nmoaxM, a aatCM npowaaoAXT ycra- 
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Moaxy «Toporo nitaCTiip* iHwecr c napaw* Tbxmm o6paaoM. x MapaacHcray n i > 

m noflMUM naptitpywiN nepaoro narpyfka no > fl*.. > fti ywccTH u c/ieuyiouiMe AOito/iMO- 

tcefl eroAnHHc. mux: m e ^ _ - 

ni-rw + 6;rta-ru«jK-12 ±(2-5). 
Onux csMAorc^kCTvyrr. hto npn pcMOHte 5 A/tuny napaoro rwactupx •u6mp««t tik. 
xoxohm 140. 146, 1 68 * 1 78 mm np* nony^MHM htoSu ntpexpwTw ao*c*t c APCTawmiM ne- 

TOKHOM MH^OpMaUMH O A*ACTMfTMkHOM HO- peWMKTOM BiCCX M BHMJ (+1.5-2.5 m). Bmw^ 

dmmxtpo anyTp«HHtA noaapxHoem koaomku ny napaxjtacra cxaAyot au6*paT* a yw 

(nOXajaMMJ M3MQPKTMR rWOMMBTpa. M3M60B- S*HMW* naftAA/IBX. yMAMKMIifl MilM yM6MWUJ«« 

mmx npn cnycxa TpyO a cxaaxMHy An* arena- 10 am a sbbmcmmoctm ot crenaMM aoctobopmo- 

pMMftHTa) OmUMMkHUM ft MAtTC* HftW • I CW MM+OpMBlIMM O pMM«PO M MBCT6 A**CXTa. 

mm no AH»Mrrpy mam 3 mm no nepMMarpy. to Am*"* aTOporo rwacTvpa npewAe acero AO*- 
•CTfc nHW.+3, B rrx>M atyue oceaoe yc*- xuta iouia aicJB oaaT» c aanocoM AflMKft ac- 
amb m ACftJitHM* a ctMMiHApo AOpna npM ycra- +bxtmo* hbctm koaomhu m mptcpyun coot- 
hoxko ruacTupx HtxoAirrtii a poxoMaHAye*** t5 ati-oay**** ynacTOx napaoro ruacTupa. 
npeAOAK AOcmraaTca miacxnm repMcnw Cwaa, hto nepauA rwacrwpk ycraHoa- 

hoctv. jwwiaTpo«ycMOMMccTaMo6«ciicH«MQaaAaM- 

Moa napaKptrma A**oxra c napaxnecTOM no 

np« McnonwoaaMMM npoMjaoACtMNHoA Amine, npM auCope paiMepoa * cxcmm ycTa- 
MH+opMaiiMM o Toauauia ctbmxm jpyCu a mm- 20 KoaxM aroporo iwacmpa bojmoxmu cneayio- 
tepaant paMOHta pcxOMaHAyarca ophmmmitv tuna mfwimtu. TexHoaonia ycraHoaxM rwac- 
ni»n»uL+6. mpa auixraeT tpm arana: pacuiMpeMHe Ma* 

6ofu.uiMMcrao TpyO cornacMO mmotommc- laxtMoro ynacrxa gym aauarweMMa nnacmpa 
ftCHMWM MMapaM MMOOT A«*CTaMTftilkMUa c o6caamom KQAOMMOA n/TCM oTxrMUMMX ao- 
bhbiuhmm m ocooeMKO anyt paMKMA A*aMerp« 25 pnxpyiomea ronoaxM noA Awe*M«M ivapo* 

npMOnM3MTOflbHO Ma 1 MM OOAWUM HOMMMAHW- flftM«piTOM Ma a«i1MMMMy €TO XOAB - 1 ,5 M npM 

mux aMnaMMft. hto MaxoAMTca a npwAax m a yAtpxaMMM n/iacTwpa or oceaoro cmb weHMx 

cooraeTCiaMM c AonycxaMM no TOCTy. KpoMa ynopOM ycTpoMCTma; paeuiMpeMMe ocnoaMoro 

Tore. paeoTa c *a KTMMaotMM nararoM a npeA^ r«cnta naacmpa npOTamaaMMeM AopMMpy»- 

aax 46 mm anoiwa npMOMnaMa w mo auatiaaeT 30 u*ea roAotKM (oOwmmo 6ea Aaa*e>iMa) TaAtaoA 

npaauuiaMMa AonycrtiMux Marpyaoa, cmctcmom, rmacTwpw npM jtom paarpyxaavca 

flocJia ycTOMOam napaoro nnacTUpa ot ocaaoro aoaAaAcraMa roaoaxM nepts Ma- 

•KyTpCHHKM AMAMaTp 6m M naOMMtTP rU CO" HWWM«A paClUMOCHMUA yHJCTOK Ha KOAOMMy; 

OTaoicraeMMoeocTaaaaaor aanpeccoaxa paointpaMMoro naactupa mmo- 

tfaMt * 4m*.% -2d- dam - 6: 35 rocpjTHWM hdoxoaom AopHMpyiotacM ronoaxM 

n«,-x{d,«-24hnMui-18. noAAiweHMeM. 

rZr«- <U» FMflfiMMi o m Obm* tat- OnacMOcrw CMeu*eM»a naacTupa no »o- 

Cmmtm, hto caaAaM^oO^Mii^^at hommo aoanMicaaT Ma aropoM arane ycraMoaxM 
me ooMpaofca mo npowaOACraaMMy« ^«y- ^ ^ H eAOCTjTONHoro Muenne^i Mjsa^HO- 
MOMrauMO (d^t m rwd, A*» y^»cT*a fl p^uiMpcMMOro ysaciM, -anpMMap npn 
AtoAMOfO napaxpyiMa comacno Maio*«a w Zwwhqh Mecooraatcr^M H.mc. Hom 
aw6Mpai0Ta«aMaa/iaMTMM«AMjJMeTpaMaui»M»a m aAOCT j tom hom mam ou^aawwHOM Marara 
noaapxMocTM da m mommotp n» aroporo naa- nnaawMWM ysacToa noci»e pacuiMpeHMa mo* 
crup T ^ . 0± , * + * mA j. mt 6m MCAOCTaTOMMo npnauT x kohommo. 

d|»dt»i*2-daM.a-o^a „ 45 npMoortwiiOMMaOMTOMMOiNMaTarafMAPOAOM- 

fh - n»*i ♦ o^ritnua -18-6- iWi - 12. EpJT npM j^HHOM Aaa/ieMM* mojxct aTaMyrb 
TaxMM oOpaaoM. npM bmOopo ncpaoro m roaoavy a naacTupt Ma MaaMa«(MTeabMyn 
aroporo rmacrupeA paxoMOMAyaTca hommm- N1CTk C90 tro xoAa. 

uarvni-rW*6Mna-nm»- 12(npMd-3> Btopom rwjacTwpk aMnonMacTca c ncpM- 

B SMaHOMMM rh MOfYT 6WTk BMCCOMM COP* 5Q MjCTDOM COmiCMO pCKOMaMMUHM. AAMMB npM- 

paxTMBM no paaynbTaraM ycranoaKM napaoro MMMarrca a cootb ctct mam c aammom napaoro 

ruiacTupa. EcJiMyciUMO Ha AoptiMpywmaM ro- naacmpa naax 1.5-2.0 m. HpM cnycxe mmx- 

fioaxa npM aro pacuiMpOMMM oxaxeTta jmiw- hmh xomcii pacnonaraior Ma 1.5-2.0 m mmm 

TCAkHO MMxca MopMftiiwMoro (14-18 t) - npMj* Topua napaoro nxacTupa. A*^aa - patuiMpe- 

hxk Toro. htc AtMcraMTaiikMoa n M .K ooAwuia. 55 NMa ManaAbMoro racTxa c paarpyaxo* aapx- 

Th waAyeTaw6paTfcyacflM^«HMUMHa2-5MM Hiro nAacrwpa a yrtop Aopna. aaraM 

copaaMapHO cranenM yMOMvuiaMMa acmci*"* nporarMaaMMt AopHMpyiomaA ronoaxM 6aa 

ToatMoA ocaaoa cmau. ooim ycMAMa oxaxaTca AaaAaMMa ■* pacuiMOOMMe ocmoomom *aCTM m 

auuia mopmu. 112 oieAyoT yKBMwuiMTw coot- aanpoccoava nnacTMpa a Mocxoiifcxo npoxo- 

aeicTayiomMM oOpaaoM. 
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AOs AOpHMpyiomt* rOAOM* nOA A«m«mm^ 
120-150 ar/CM « 

TiKMM ofipuoM AOcmrMtCi ripaNTHpo- 
iimnm paeuiMpamia HMAbNoro ynacnta Ha 

M«tp atoporo iwacTU p« hj vhjctt« xtuu Top- 
ut napaoro hi 12 mm Manwiua napuwitpa 
oSciAHoa KOAOKHy fW h ptcuiHpiMHt npo- 

KCXQAMT flpM COJIMUOM OTpMHtTtilbMOM HATS* 

re (no cyuitcny ■ OaaonopnoM p***m). rip* 
noaieAywtUHM nporaniMKMM AOPimpyioiuaA 
r<MOt«M 6m a«*a4hhh fiMCtupfc ante yiW 

XMUOTOI 3S CH6T lauafUiaHlU H»IMWM)rO 
ynacrva » koaomko. amOo CMami aTt* »aa p«A0 
ynop« DiCUIMptHHUM yHACTKOM ■ TOpaq ntp- 

ptoro niucmpa. Ynop oOacn*** HaaB»Hi*% 
Tat uk nepwMcrp pacumpaMMOro ynacTaa 
tropofo ni^nipa «• « nm(iki AH»N«tpy h« 2 
mm) npaiwuiaar anyrpaHHttio noaepxKOcn. 
n«p»ofO nnacmpa 

n2-rwi-n«w-i2-rw*«-* 

PacuiMpeMMt ocHoano* atoporo 
nnacTMpa na aeaft ea mimaa npo*iao»iTCa 
AOpHMpyttuieA roaoaaoA 6aa Aaaaawta. T.a. c 

MMHMMl/IWHUtt OCtailM yCHJIHCM, HTO Ta«M 

McxaoiaaT citynaPHOCTV rUacrwpw rapanm- 
poaan or CMeuieHna no aoaowna na aaawHw y. 
npaawuiaiomy* cnaunaakHo npaAycMorpaH- 
Noa c*a wanna, acaw who pay a tuaarca a 



cooraatCTay^tuaM m*ctc. noawocrvw nape- 

apua Aa^avT koaohhm. 

OopMyaa HaoOpafaNHa 
CnocoO paMOHia ofcaAMoA cojiohhw. 
5 cnyca a Matty A^aara oOca*- 

HO* KOAOHHW A*y* npOA0«WKO rt>$p«pOMH- 

niix naaerupoA m nx nocnaAoaaTaawnyio 
ycrtHoaay anaxiiacr m opwaawa a oOcaAMO* 
toaoHHa rwApJa/iMHocxoA aophh pyxxua A ro- 

10 aoaaoo, OTan«#aa>mHHca tbm, hto. c 
ua/uio noaymaHMa a*+a*THtMOciN paMonra 
oOcaAHOA aoaoHHW aa cnar yaa>nwaHHa ycroA- 
HHaocm naacnipaft Aa&CTtw* CMMHacupa 
yCMiiwA npM Atnpaceiiax. npaauuuomtoc 8- 

15 9 MTU. na p H Mf p napaoro yoraHaanHaaaMOfO 
naacrwpa a**CHpax>T 6o<uuia napHMtrpa pa- 
MONTMpyaMOA oOcaAHoA koaomhw, napMMarp 
atoporo ycraMaaimaaeMoro futacnip* aw 6*- 
paior mohuhhm napHMarpa napaoro ycranar 

20 AMaaaMOto naactMpa, a aamhy aToporo 
ycTanaaiiMaaaMoro naaerupa auOMpant 
QoAWtiaA AAMMa napaoro na aaaHHMHy, 6o*w~ 
uiye paOonaro wwa nupaamHtcxoft aophh- 
pyK>maA roaoaan, npM^aM nepaA ycranoaaoa 

25 aroporo nnacmpa oahh hi aro TOpuoa CMatua- 
wt oTHocmeawHO Topua napaoro na aaaMNMMy 
paGo^aro xoab rHAPaaAMHacaoA AopHwpyo- 
man ronoatM a nanpaaaaHMM, npomaonoaox- 
mom HanpaaaaHMD paOonaro xoas ncu»a- 

30 nM^ecao«APPHHpy»u^aroaoaa^ 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 



1686124 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is I mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately I mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dini = din.str. - 28 = d^str. - 6; 
Pinl ~ ^(diastr. - 28) = Pin.str. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and P^sti.), for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d 2 and the perimeter P2 for 
the second patch 

<*2 - dial + 2 = din.$tr. - 6 + 2 = din.str. " 4; 

P2 = Pinl + 6 = Pi^str. - 18 - 6 = Pi^sti. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin str. + 6 and P 2 = P^str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual P^str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > 
Pi - Pin.str. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1,5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple pfisses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr.> 311(1 expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl - Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 



1686124 
6 



the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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